The toxic action of environmental chemicals on reproduction and the toxiclike effects of ovarian hormones have been shown by numerous investigators. Some toxic effects of environmental chemicals on reproduction are through their action on hormonal secretion. Such effects on the endocrine system could provide additional approaches to investigations of toxicity of compounds. A better understanding of interactions of environmental chemicals with the endocrine system is needed. Therefore, it becomes important for a greater exchange of information and more interaction between toxicologists and endocrinologists. 
Many factors, both environmental and endogenous, can have detrimental effects on the reproductive cycle and on the outcome of pregnancy. Recent papers (1, 2) have reviewed in considerable detail the role of environmental toxic substances on female reproduction. Data also exist from which it can be concluded that endogenous hormones can have toxic or toxiclike actions on reproduction. The present paper will point out some hazards from exogenous and endogenous substances on reproductive processes, while the following four papers will discuss in detail physiological and endocrinological mechanisms in female reproduction that could be susceptible to toxic agents.
Reproductive Hazards from Environmental Chemicals
This section is a brief summary of only a few examples of toxic chemicals on female reproduction. For extensive coverage of the area, see reviews by Sullivan and Barlow (1) and Longo (2) . Chemical contamination of the environment not only presents risks to the current population and the unborn fetuses, but also presents hazards to future generations through mutations and due to (6) . Therefore, it is demonstrated that normally an endogenous ovarian product has a toxiclike action on the arcuate nucleus. These changes in the arcuate nucleus with age could be responsible for normal termination of reproductive cyclicity and reproduction, which could be induced prematurely by exogenous environmental contaminants. The above study by Brawer et al. (4) is an example of a single exposure to an exogenous substance that produces a chronic change in secretion of an endocrine organ, which in turn causes degenerative changes in neural tissue. Work from our laboratory has shown that altered patterns of physiological levels of endogenous estrogen have detrimental effects on the preovulatory oocyte and intrauterine environment of the rat 36 (7, 8 ). An early rise in estrogen in relation to the time of ovulation during a pentobarbital induced delay of ovulation resulted in increased developmental anomalies and embryonic death, as well as decreased fertilization and implantation rates. Absorption of the early endogenous release of estrogen with an antiserum to estradiol prevented the detrimental effects. The developmental defects could be reinitiated by treatment with diethylstilbestrol, a biologically active estrogen which does not bind to the antiserum. Table 2 contains a summary of data collected at midgestation during this latter study. Similar results were obtained in studies of preimplantation embryos, which demonstrated that estrogen-induced anomalies and death occurred as early as day 4 of gestation.
An early rise of plasma estrogen in relation to time of ovulation was recently found in old rats during those types of estrous cycles, which were shown to produce an increased incidence of developmental anomalies in the embryos (9) . Therefore, modifications in secretory patterns of estrogen with advancing age could cause degeneration in the hypothalamus and in the preovulatory oocyte with subsequent developmental abnormalities. Such a mechanism is compatible with the increased incidence of birth defects that is found with advancing maternal age in women. Chemicals which delay the release of gonadotropic hormones or interfere with ovarian secretion of estrogen have potential for production of defective oocytes.
Environmental Health Perspectives a Data from Butcher and Pople (8) . b PB-Pentobarbital-induced 2-day delay of ovulation, ASE = antiserum to estradiol on day 1 and 2 of the estrous cycle, DES = diethylstilbestrol on days 1 and 2 of the cycle; n = 146 to 427 embryos/group. Mean % in the same column without a common superscript letter are significantly different, p < 0.05.
Environmental chemicals accidentally introduced into the human food chain, such as PBB found in meat and milk in Michigan (3), have the potential of altering the endocrine system, if chronically present in the diet. These endogenous changes in hormonal concentrations or patterns have the potential of producing reproductive difficulties. Therefore, it is not only important to examine the acute effect of environmental chemicals on reproduction, but also the long-term effects induced through alteration in the endocrine system.
